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(D.I. Perrett).Physical height has a well-documented effect on human mate preferences. In general, both sexes prefer
opposite-sex romantic relationships in which the man is taller than the woman, while individual prefer-
ences for height are affected by a person’s own height. Research in human mate choice has demonstrated
that attraction to facial characteristics, such as facial adiposity, may reﬂect preferences for body charac-
teristics. Here, we tested preferences for facial cues to height. In general, increasing apparent height in
men’s faces and slightly decreasing apparent height in women’s faces maximizes perceived attractive-
ness. Individual preferences for facial cues to height were predicted by self-reported preferences for
actual height. Furthermore, women’s own height predicted opposite-sex preferences for facial cues to
apparent height, though this ﬁnding did not extend to male participants. These ﬁndings validate the
use of facial cues to height and demonstrate a further component of facial attractiveness that reﬂects
preferences for body characteristics.
 2012 Elsevier Ltd. All rights reserved.1. Introduction
Physical height has a well-documented impact on human social
interaction. Taller people obtain greater career success in the busi-
ness world (Judge & Cable, 2004) and are more often promoted to
positions of authority (Gawley, Perks, & Curtis, 2009). On average,
taller men obtain a higher education (Magnusson, Rasmussen, &
Gyllensten, 2006) and taller men and women earn a higher average
income than their shorter counterparts (Meyer & Selmer, 1999;
Rashad, 2008; Steckel, 1983). Taller men are more likely to ascend
to positions of political leadership (McCann, 2001; Murray & Sch-
mitz, 2011; Sorokowski, 2010), and successful political candidates
are judged to be taller after winning an election than beforehand
(Higham & Carment, 1992). The link between height and career
success may be explained by personality correlates of height. Taller
members of both sexes have higher reported self-esteem (Judge &
Cable, 2004), and behave in a more dominant manner (Melamed,
1992), and tall men report more frequent acts of aggression (Ar-
cher & Thanzami, 2007). Consistent with these personality traits,
taller people are perceived as stronger, smarter and more
dominant (Cawley, Joyner, & Sobal, 2006; Montepare, 1995). The
association between height and conﬂict success is even present
in preverbal infants, who show more surprise when taller verticalll rights reserved.
ychology, University of St.
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(Thomsen, Frankenhuis, Ingold-Smith, & Carey, 2011).
Just as height inﬂuences social status, it also has an impact on
mate choice (Courtiol, Raymond, Godelle, & Ferdy, 2010). Both
men and women prefer romantic relationships in which the man
is taller than the woman (Courtiol et al., 2010; Higgins, Zheng,
Liu, & Sun, 2002; Jackson & Ervin, 1992; Pawlowski, 2003; Salska
et al., 2008). Women prefer taller men (Shepperd & Strathman,
1989) in general, though perhaps not extremely tall men (Courtiol
et al., 2010; Hensley, 1994). Taller men receive more interest from
women in personal advertisements (Pawlowski & Koziel, 2002)
and are rated as more desirable in speed-dating events (Kurzban
& Weeden, 2005). Men’s preferences for women’s heights are less
clear, with various studies reporting male preferences for short
(Shepperd & Strathman, 1989), average height (Swami et al.,
2008), or taller than average (Courtiol et al., 2010) women. Previ-
ous research has demonstrated assortative preferences for height,
with height preferences being inﬂuenced by a person’s own height
(Fink, Neave, Brewer, & Pawlowski, 2007; McManus & Mascie-Tay-
lor, 1984; Pawlowski, 2003; Salska et al., 2008; Swami et al., 2008),
and taller women and shorter men are more tolerant of dating
partners of their own height (i.e. – prefer a lower ‘‘sexual dimor-
phism in stature’’; Pawlowski, 2003). Further research has demon-
strated that women have stronger preferences for tall men during
the fertile phase of their menstrual cycle (Pawlowski & Jasienska,
2005), and that women’s height preferences in men are positively
predicted by conformity to views on traditional gender roles and
positively correlate with personality traits such as self-esteem
and extraversion (Swami et al., 2008). Consistent with reported
height preferences, there is some evidence that taller men
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and short (Devi, Kumari, & Srikumari, 1985) or average height
women (Mueller, 1979; Nettle, 2002; Vetta, 1975) have greater
reproductive success than people of other heights, though these ef-
fects are not replicated in all studies. See Sear (2010) and Stulp,
Pollet, Verhulst, and Buunk (2012) for a full review of studies on
height and reproductive success.
Human mate preferences are also greatly inﬂuenced by facial
appearance. Facial attractiveness is dependent on several face
parameters, including masculinity, symmetry, averageness and
skin color and texture (Perrett, 2010; Rhodes, 2006; Thornhill &
Gangestad, 1999). Recent research has uncovered elements of fa-
cial attractiveness related to body characteristics. Male facial
attractiveness has been found to positively correlate with body
attractiveness (Fink, Taschner, Neave, Hugill, & Dane, 2010), and
grip strength (Fink, Neave, & Seydel, 2007). Facial adiposity corre-
lates with actual and perceived body mass index (BMI) (Coetzee,
Chen, Perrett, & Stephen, 2010; Coetzee, Perrett, & Stephen,
2009), and altering facial adiposity in isolation affects facial attrac-
tiveness (Coetzee, Re, Perrett, Tiddeman, & Xiao, 2011; Re et al.,
2011). Such ﬁndings indicate that some components of facial
attractiveness may reﬂect preferences for body characteristics.
Craniofacial research indicates that stature may be estimated
from skull shape (Chiba & Terazawa, 1998; Pelin, Zagyapan, Yazici,
& Kurkcuoglu, 2010; Rao et al., 2009), and face growth occurs coin-
cidentally with body growth (Akgul & Toygar, 2002; Enlow & Hans,
1996; Ramanathan & Chellappa, 2006), with taller men having
longer faces and narrower jaws (Windhager, Schaefer, & Fink,
2011). While height affects the preferred vertical location of fea-
tures within a face (i.e. – taller people prefer faces with large fore-
heads and small chins, simulating the view of a face as seen from
above; Geldart, 2008), to the authors’ knowledge no studies have
reported how face cues to body height inﬂuence attractiveness.
Thornhill and Grammer (1999) found correlations between inde-
pendent ratings of attractiveness in women’s bodies and faces, sug-
gesting the two domains act as a single ornament of quality,
though the correlations were relatively low (face and frontal view
of body, r = .30; face and back view of body, r = .33). Conversely, Pe-
ters, Rhodes, and Simmons (2007) found that face and body attrac-
tiveness did not interact in judgments of overall attractiveness, and
Hönekopp, Rudolph, Beier, Liebert, and Müller (2007) found men’s
physical ﬁtness correlates with body attractiveness, but not face
attractiveness. These results indicate that faces and bodies have
separate cues to attractiveness. Other studies have demonstrated
that the face has a relatively greater impact than the body in judg-
ments of overall attractiveness (Currie & Little, 2009; Mueser, Grau,
Sussman, & Rosen, 1984; Peters et al., 2007), though this has not
been replicated in all studies (Alicke, Smith, & Klotz, 1986). To-
gether, these studies indicate that face and body cues have inde-
pendent effects on overall attractiveness. The effect of cues to
height in the face should therefore be analysed independently of
actual body height.
Here, we assessed whether preferences for facial cues to height
reﬂected explicit height preferences. Furthermore, we examined
whether preferences for facial cues to height are assortative based
on own height, similar to the assortative preferences in body
height reported elsewhere (Salska et al., 2008; Swami et al.,
2008). Based on previous research on actual height preferences
(Courtiol et al., 2010; Jackson & Ervin, 1992; Pawlowski, 2003;
Salska et al., 2008; Shepperd & Strathman, 1989), we predict wo-
men will prefer faces of men who appear to be taller than average,
and men will prefer faces of women who appear to be short to
average height. We expect preferences for height cues in the face
to reﬂect self-reported preferences for actual height. Finally, we
predict preferences for facial cues to perceived height will correlate
with evaluators’ own height.2. Methods
2.1. Face stimuli
We presented participants with Caucasian face images of 47
men (mean age = 25.25 years, SD = 4.64 years, mean body mass in-
dex (BMI) = 24.10 kg/m2, SD = 3.52 kg/m2, 4 with partial beard) and
83 women (mean age = 23.04 years, SD = 3.81 years, mean
BMI = 20.05 kg/m2, SD = 4.12 kg/m2) that were obtained from a
commercially available database of face images (available at
www.3d.sk.com).All photographed individuals had their hair pulled
back and were photographed under constant lighting and camera
set-up. Face images were standardized for inter-pupillary distance.
All faces were delineated with 189 points with custom face-pro-
cessing software (Tiddeman, Burt, & Perrett, 2001). Men’s heights
ranged from 168 cm to 192 cm (mean = 179.72 cm, SD = 6.43 cm),
and women’s heights ranged from 156 cm to 184 cm
(mean = 167.58 cm, SD = 6.33 cm). Twenty-two participants (11
men, 11 women) were asked to ‘‘please rate how tall you think this
person is in either feet and inches or cm’’ and were given eight
evenly spaced height divisions from 152 cm to 203 cm (50000–
60800).The average apparent height for women’s faces was
167.52 cm (SD = 3.08 cm), while the average apparent height for
men’s faces was 179.71 cm (SD = 3.03 cm), and inter-rater reliabil-
ity was high for height ratings of both men’s and women’s faces
(both Cronbach’s aP 0.94).
Face composites were created for experimental testing. Face
composites were created by averaging three male or female faces
together (Rowland & Perrett, 1995), and reﬂected the average
height of the population. Using face composites reduces the likeli-
hood of possible facial anomalies that may confound experimental
testing. Five male and ﬁve female face composites were created for
testing.
We averaged the faces of the 10 people who were perceived as
shortest and the 10 people perceived as tallest within each sex (re-
ferred to as ‘perceived height prototypes’). The short female proto-
type had an apparent height of 162.9 cm, while the tall female
prototype had an apparent height of 172.2 cm. The short male pro-
totype had an apparent height of 175.7 cm, while the tall male pro-
totype had an apparent height of 183.8 cm.
Each composite was transformed to simulate changes in appar-
ent height. We created face shape continua of 20 steps for each
composite by applying ±100% of the shape difference between
the perceived height prototypes of the same sex (Rowland & Per-
rett, 1995). This created face continua of 20 images spanning from
100% ‘perceived short’ shape to 100% ‘perceived tall’ shape in 10%
increments for each composite (see Fig. 1 for an abbreviated exam-
ple). A validation task was conducted to ensure our apparent
height transforms did in fact alter perceived height. Twenty-two
participants (16 women, 6 men) were presented with individual
images of two male and two female composites transformed
±50% in apparent height. Participants were asked to rate how tall
each person was on a scale of 1 (extremely short) to 7 (extremely
tall). Paired-samples t-tests revealed that the composites increased
in apparent height were rated as taller than those decreased in
apparent height for both women’s and men’s faces (both
t(21)P 5.07, both p < 0.01).2.2. Procedure
One hundred and forty-seven women and 61 men (mean
age = 24.72, SD = 10.56, 84.1% White European) completed the
study online. Participants ﬁlled out a survey to report sex, age,
height, and preferred height of partner. All height questions could
be reported in either feet and inches or centimetres in a drop-down
Fig. 1. Abbreviated examples of male and female apparent height transforms. Each continuum contained 20 images spanning ±100 in apparent height in 10% increments.
Original images, ±50% and ±100% transforms are shown here as examples. Participants were allowed to manually transform to any image in the continua to maximize
attractiveness.
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ticipants who reported an own height or preferred height of less
than 147 cm (401000) were later excluded from analysis, as heights
below this value are considered atypical (US National Library of
Medicine, 2012) and may reﬂect inaccurate responses.
The 10 face transform continuums (ﬁve male and ﬁve female
composites) were presented to the participants individually and
in random order. A custom interactive program was created to al-
low participants to change face shape. Scrolling over the face
would individually present consecutive images within a contin-
uum, giving the effect that participants were ‘‘manually’’ changing
the face shape. Participants were instructed to scroll over the face
to manually transform the shape and asked to ‘‘Please change the
face to make it most attractive’’. The starting degree of transforma-
tion of the face was randomized, and the scroll direction was ran-
domized, (i.e. – scrolling to one side of the face would not always
make the face appear taller). Such interactive tests have been suc-
cessfully used in previous face research (Little, Jones, Penton-Voak,
Burt, & Perrett, 2002; Perrett et al., 1998).
2.3. Analysis
First, the average degree of transform required to maximize
attractiveness in male and female faces was calculated, and we
tested for differences between participant sexes. The apparent
heights (in cm) of the prototypes used in the perceived height
transforms were known, thus we were able to convert the change
in apparent height required to maximize attractiveness from de-
gree of transform (in percentage) to theoretical centimetres. Next,
two multivariate ANCOVAs were run to test for the effects of pre-
ferred height and own height on degree of face transform.Fig. 2. Change in apparent height to maximize attractiveness. Histograms illus-
trating changes made in apparent height (in cm) to maximize attractiveness for
men viewing women’s faces (top) and women viewing men’s faces (bottom).3. Results
On average, male participants slightly reduced apparent height
in female faces by 1.89% (0.20 cm; SD = 27.19%) to maximize
attractiveness, while female participants slightly reduced apparent
height in female faces by 6.09% (0.59 cm; SD = 26.50%). Male par-
ticipants increased apparent height in male faces by 21.15%
(1.71 cm; SD = 32.97%) to maximize attractiveness, while female
participants increased apparent height in male faces by 15.32%(1.24 cm; SD = 32.38%). One way t-tests showed that, across all
participants, women’s faces were reduced in apparent height more
than would be expected by chance (t(207) = 2.63, p < 0.01, Co-
hen’s d = 0.37), and men’s faces were increased in apparent height
more than would be expected by chance (t(207) = 7.54, p < 0.01,
Cohen’s d = 1.05; Fig. 2). A one-way ANOVA found no differences
between participant sex in the degree of transform for female
(F(1,207) = 1.07, p = 0.30, g2p < 0:01) or male (F(1,207) = 1.38,
p = 0.24, g2p ¼ 0:01) faces.
Multivariate ANCOVAs were run to test for the effect of partic-
ipant’s own height on apparent height preferences in male and fe-
male faces. For female participants, own height had an effect on
apparent height preferences for male faces (F(1,145) = 4.37,
p = 0.04, g2p ¼ 0:03; Fig. 3, top left), with taller women preferring
greater apparent height in male faces. Women’s own height did
not have an effect on apparent height preferences for female faces
(F(1,145) = 0.07, p = 0.79, g2p < 0:01). For male participants, own
height did not have an effect on apparent height preferences for
Fig. 3. Face preferences based on own height and reported preferred height. Scatterplots showing the relationship between own height (top row) and reported preferred
height in a partner (bottom row) on the apparent height transform to maximize attractiveness for opposite-sex faces for female (left) and male (right) participants. Own
height predicted degree of transform for women manipulating male faces, and reported preferred height predicted degree of transform for both male and female participants.
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(F(1,59) < 0.01, p = 0.99, g2p < 0:01) faces.
Multivariate ANCOVAs were run to test for the effects of re-
ported preferred height in partners on degree of apparent height
transform. For female participants, reported height preferences
for partners predicted degree of apparent height transform in male
faces (F(1,145) = 9.26, p < 0.01, g2p ¼ 0:06; Fig. 3, bottom left), but
not female faces (F(1,145) = 0.44, p = 0.51, g2p < 0:01). For male
participants, reported preferred height in partners predicted de-
gree of apparent height transform in female faces (F(1,61) = 5.62,
p = 0.02, g2p ¼ 0:09; Fig. 3, bottom right), but not male faces
(F(1,61) = 0.12, p = 0.73, g2p < 0:01).
4. Discussion
The current study ﬁnds that, from the average height of our
sample, people prefer men’s faces that are increased in apparent
height and prefer women’s faces that are slightly reduced in appar-
ent height. These results mirror those found for preferences for
body height (Higgins et al., 2002; Jackson & Ervin, 1992; Pawlow-
ski, 2003; Salska et al., 2008; Shepperd & Strathman, 1989). Fur-
thermore, the degree of transform used to maximize facial
attractiveness was predicted by participants’ reported preference
for height in a partner, as well as by own height for female
participants.It should be noted that the average apparent height for men’s
faces in our sample was 179.71 cm, while the average apparent
height for women’s faces was 167.52 cm. We found that an average
increase in apparent height of 1.37 cm for men’s faces and a reduc-
tion of 0.47 cm for women’s faces maximized attractiveness. Theo-
retically, this produces most attractive apparent heights of
181.08 cm and 167.05 cm for our population. While 181 cm is cer-
tainly taller than the average man in the vast majority of western
countries, including the United States (www.cdc.gov) and the Uni-
ted Kingdom (http://www.ic.nhs.uk), 167 cm is also slightly taller
than the average western female, though slightly shorter than
the average female used in our sample. Thus, while relative trends
in preferences for apparent height in faces (taller than average in
men, average or slightly shorter than average in women) reﬂect
body height preferences (Pawlowski, 2003; Salska et al., 2008;
Shepperd & Strathman, 1989), preferences for absolute height
may be population speciﬁc.
Height preferences have been found to be assortative based on
own height (Pawlowski, 2003; Salska et al., 2008; Swami et al.,
2008). In the current experiments, women’s own height predicted
preferences for apparent height in men’s faces, though men’s own
height did not predict preferences for apparent height in women’s
faces. Previous research has demonstrated that women place great-
er importance on height as a mate choice cue than men and that
men are more tolerant of the idea of dating women taller than
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pool (Salska et al., 2008). The current results indicate that this trend
is upheld in preferences for face cues to apparent height. It should
be noted that women increased apparent height in men’s faces only
by about 15% (out of a range of ±100%; or 1.24 cm out of a possible
8.08 cm), which may mirror attenuated preferences for extremely
tall height in men (Courtiol et al., 2010; Hensley, 1994).
Previous research has found that height preferences are inﬂu-
enced by individual differences. Women show a greater preference
for tall men when in the ovulatory period of their menstrual cycle
andwhen choosing apartner for a short-term relationship (Pawlow-
ski & Jasienska, 2005). Furthermore, preferences for greater sexual
dimorphism in stature between two partners correlates with views
conforming to typical sex roles, as well as personality attributes
such as self-esteem and extraversion (Swami et al., 2008). Further
research could test whether preferences for apparent height in the
face are inﬂuenced by such individual differences. Given the align-
ment between the current results and those found for body height
preferences, we predict any factor that affects preferences for body
height will also affect preferences for facial cues to apparent height.
Body and face stimuli have independent effects on overall
attractiveness judgments (Peters et al., 2007). Here, we ﬁnd that
preferences for face cues to apparent height match preferences re-
ported in the body height literature. While the relative impact of
face cues to height and actual body height on attractiveness are
not known, several studies have found that faces have a greater ef-
fect on attractiveness judgments than bodies (Currie & Little, 2009;
Mueser et al., 1984; Peters et al., 2007). It is therefore likely that
face cues to apparent height would impact perceived attractive-
ness even when actual body height is directly visible.
The current experiment indicates that preferences for facial
cues to apparent height align with preferences for actual height re-
ported elsewhere. Face preferences reﬂect preferences for body
size in other domains, such as body weight (Coetzee et al., 2011).
Our study ﬁnds that manipulating faces to alter perceived height
can affect judgments of facial attractiveness.References
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